Correlation between binding affinities for brain A1 and A2 receptors of adenosine agonists and antagonists and their effects on heart rate and coronary vascular tone.
The activities of a series of A1 and A2 adenosine receptor agonists and antagonists were determined using radioligand binding techniques in rat brain tissues. The potencies of these agonists on heart rate and coronary vascular tone were also assessed in the perfused working rat heart preparation. The order of potency of these agonists in producing negative chronotropic effects was similar to the rank order for their A1 receptor binding activities [6-N-cyclohexyladenosine (CHA) = 6-N-(R-phenylisopropyl)-adenosine greater than 5'-N-ethylcarboxamideadenosine (NECA) = 2-chloroadenosine greater than 2-phenylaminoadenosine] with a correlation coefficient of 0.97. Their order of potency in reducing coronary vascular tone followed the same rank order as their A2 receptor binding activities with a correlation coefficient of 0.97 (NECA greater than 2-chloroadenosine = 6-N-(R-phenylisopropyl)-adenosine = 2-phenylaminoadenosine greater than CHA). In addition, the antagonists 8-[4-[[[[(2-aminoethyl)amino]carbonyl]methyl]ox]phenyl-1,3- dipropylxanthine (XAC), 1,3-dipropyl-8-(2-amino-4-chlorophenyl) xanthine (PACPX) and 8-phenyltheophylline (8-PT) blocked the negative chronotropic effect of CHA and the vasodilatory effect of NECA in a concentration-dependent manner. The same order of potency of the antagonists was noted in blocking CHA-induced bradycardia and A1 receptor binding activities (XAC = PACPX greater than 8-PT). A similar correlation was observed for their effects in blocking NECA-induced vasodilation and A2 receptor binding activity (XAC greater than PACPX greater than 8-PT).(ABSTRACT TRUNCATED AT 250 WORDS)